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. Agua Hllinois, Inc. - Woodhaven Lakes Sewer Division
Summary of Cost of Capital and Fair Rate of Return

Based upon an Average Capital Structure Estimated for the Test Year Ended December 31, 2005

Type of Capital Ratios (1) Cost Rate VWeighted Cost Rate
Long-Term Debt 47.90 % 719 % (1) : 3.448 % (1)
Short-Term Debt 0.38 3.07 (1) 0.012 (1)

Total Debt 48.28 3.458
Preferred Stock 0.32 5.48 (1) 0.018 (1)
Common Equity 51.39 11.30 (2 5.807

Total 99.99 % (3) 9.283 %
Notes:

(1) From Schedule D -1, page 1.
(2) Based upon informed judgment from the entire study, the principal results of which are summarized on page
2 of this Schedule.

‘ (3) Does not add due to rounding.




Principal Methods

No.
1.
2.
3.
4.
5.
6.
7.
8.
9.

Notes: (1)

4]

)

@

®

Discounted Cash Flow Model (DCF) (1)

Risk Premium Model (RPM) (2)

Capital Asset Pricing Model (CAPM) (3)

Comparable Earnings Model (CEM) (4)

indicated Common Equity Cost Rate
before Adjustment for Investment
Risk

Investment Risk Adjustment (5)

Indicated Common Equity Cost Rate
after Adjustment for Investment Risk
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Aqua Hllinois, Inc. - Woodhaven Lakes Sewer Division
Brief Summary of Common Equity Cost Rate
Proxy Group of Three Proxy Group of Fifteen
Value Line (Standard Utilities Selected on the
Proxy Group of Six C. A. Edition) Water Basis of Least Relative
Turner Water Companies Companies Distance
106 % 110 % 10.8 %
10.6 108 108
10.0 10.3 10.3
14.2 14.0 138
10.80 % 11.00 % 11.00 %
0.30 0.30 0.50
11.10 % 11.30 % 11.50 %
I — =T ]

Average

Recommendation

From Aqua Schedule 3.8.
From page 1 of Aqua Schedule 3.14.
From page Aqua Schedule 3.15.

11.30%

11.30%

From page 2, 4 and 6 of Aqua Schedule 3.16.
Investment risk adjustment to reflect Aqua IL's greater investment risk due to its small size
and lower credit rating vis-a-vis each proxy group as detailed in Ms. Ahem's direct

testimony.
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Notes:
(n
(2)

(3)
(4}

{5
(6)

73
&

(10)
(1

(12)

(13)

(14)
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Agua llinois_Inc. — Woodhaven Lakes Sewer Division
Derivation of Investment Risk Adjustment Based upon
Ibhotson Associates’ Size Premia for the Decile Portfolios of the NYSE

From page 5 of this Schedule.

Line No. 1 — Line No. 2 and Line No. 1 —Line No. 3 of Columns 3 and 4, respectively. For example, the
2.71% in Column 5, Line No. 2 is derived as follows 2.71% = 4.62% - 1.91%.

From page 1 of Aqua Schedule 3.3,

With an estimated market capitalization of $138.749 milion (based upon the proxy group of six C. A
Turner water companies), $132.125 (based upon the proxy group of three Value Line (Standard Edition)
water companies), $110.485 {based upon the proxy group of fifteen utilities selected on the basis of least
relative distance), Agua llinois, Inc. falls between the 97 and 10™ deciles or in the 10™ decile of the
NYSE/AMEX/NASDAQ which have average market capitalizations of $177.208 milion and $78,903 as can
be gleaned from the information shown in the table on the bottom half of page 3 of this Schedule

Average size premium applicable to the 9" and 10™ deciles of the NYSE/AMEX/NASDAQ as shown on
page 15 of this Schedule.

Size premium applicable to the 10™ decile of the NYSE/AMEX/NASDAQ as shown on page 15 of this
Schedule.

From page 1 of Aqua Schedule 3.4,

With an estimated market capitalization of $605.425 million, the proxy group of six C. A. Turner water
companies falls between the 7" and 8" deciles of the NYSE/AMEX/NASDAQ which have an average
market capitalization of $573.587 million as can be gieaned from the information shown in the table on the
bottom half of page 3 of this Schedule.

Average size premium applicable to the 7 and 8™ deciles of the NYSEJAMEX/NASDAQ as shown on
page 15 of this Schedule.

From page 1 of Aqua Schedule 3.5.

With an estimated market capitatization of $1,054.633 million, the proxy group of three Value Line
(Standard Edition) water companies falls in the 6™ decile of the NYSE/AMEX/NASDAQ which has an
average market capitalization of $1,048.566 million as can be gleaned from the information shown in the
table on the bottom haif of page 3 of this Schedule.

Size premium applicable to the 8™ decils of the NYSE/AMEX/NASDAQ as shown on page 15 of this
Schedule.

With an estimated market capitalization of $5,517.271 milion, the proxy group fifteen utilities selected on
the basis of least relative distance falls between the 2™ and 3" deciles of the NYSE/AMEX/NASDAQ which
have an average market capitalization of $5,841.644 miflion as shown in the table on the botlom half of
page 3 of this Schedule.

Average size premium applicable to the 2" and 3" deciles of the NYSE/AMEX/NASDAQ as shawn on
page 15 of this Schedule,

Source of information: Ibbotson Associates, Stocks, Bonds, Bills and Inflation — Valuation Edition — 2003 Yearbook,

Chicago, iL, 2003
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Chapter 7

Firm Size and Return

The Firm Size Phenomenon

One of the most remarkable discoveries of modern finance is that of a relationship between firm size
and return. The relationship cuts across the entire size spectrum bur is most evident among smaller
companies, which have higher returns on average than larger ones. Many studies have looked at the
effect of firm size on return.’ In this chapter, the returns across the entire range of firm size
are examined.

Construction of the Decile Porifolios

The portfolios used in this chapter are those created by the Center for Research in Security Prices
(CRSP) at the University of Chicago’s Graduate School of Business. CRSP has refined the methodol-
ogy of creating size-based portfolios and has applied this methodology to the entire universe of
NYSE/AMEX/NASDAQ-listed securities going back to 1926.

The New York Stock Exchange universe excludes closed-end mutual funds, preferred stocks,
real estate investrnent trusts, foreign stocks, American Depository Receipts, unit investment trusts,
and Americus Trusts. All companies on the NYSE are ranked by the combined market capitalization
of their eligible equity securities. The companies are then split into 10 equally populated groups, or
deciles. Eligible companies traded on the American Stock Exchange (AMEX) and the Nasdag
National Market (NASDAQ) are then assigned to the appropriate deciles according to their capital-
ization in relation to the NYSE breakpoints. The portfolios are rebalanced, using closing prices for
the last trading day of March, June, September, and December. Securities added during the quarter
are assigned to the appropriate portfolio when two consecutive month-end prices are available. If the
final INYSE price of a security that becomes delisted is a2 month-end price, then that month’s return
is included in the quarterly return of the security’s portfolio. When a month-end NYSE price is miss-
ing, the month-end value of the security is derived from merger terms, quotations on regional
exchanges, and other sources, If a month-end value still is not determined, the last available daily
price is used, .

Base security returns are monthly holding period returns. All distributions are added to the
month-end prices, and appropriate price adjustments are made to account for stock splits and divi-
dends. The return on a portfolio for one month is calculated as the weighted average of the returns
for its individual stocks. Annual portfolio returns are calculated by compounding the monthly port-

folio returns. )

Size of the Deciles

Table 7-1 reveals that the top three deciles of the NYSE/AMEX/NASDAQ account for most of the
total market value of its stocks. Approximately two-thirds of the marker value is represented by the
first decile, which currently consists of 168 stocks, while the smallest decile accounts for just over
one percent of the market value, The data in the second column of Table 7-1 are averages across all

. 1 Rolf W. Banz was the first to document this phenomenon. See Banz, Rolf W. “The Relationship Berween Returns and
Market Value of Common Stocks,” Journal of Financial Economics, Vol. 9, 1281, pp. 3-18.

IbbotsonAssociatss 121
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Chapter 7

78 years. Of course, the proportion of market value represented by the various deciles varies from

year to year
Columns three and four give recent figures on the number of companies and their market cap-

italization, presenting a snapshot of the structure of the deciles near the end of 2003.

Table 7-1
Size~-Decile Portfolios of the NYSE/AMEX/NASDAQ Size and Composition
1826-2003
Recent
Historical Averags Recant Decile Market Recent
Percentage of Number of - Capitalization Percentage of

Decile Total Capitalization Companies {in thousands) Total Capltalization
1-Largest 83.33% 168 $7,418,638,030 64.91%
2 13.99% 188 1,471,629,952 12.87%
3 7.57% 198 746,718,827 5.53%
4 4.74% 200 451,145,013 3.25% i
5 3.24% 221 337,041,577 2.95%
& 2.37% 277 280,452,647 ) 2.54%
7 1.72% 343 238,327,258 2.08%
8 1.27% 378 171,437,318 1.50%
9 0.97% 613 168,889,652 1.48%
10-Smallest 0.80% 1,724 136,028,242 1.19%
Mid-Cap 3-5 15.55% 619 1,534,903,517 13.43% 4"/
Low-Cap £-8 5.36% 999 700,217,223 6.13% .
Micro-Cap 8~10 1.77% 2,337 304,917,854 2.67%

Source: © 200403 CRSP* Center for Research in Security Prices. Graduate School of Business, The University of Chicago. Used
with parmission. All rights reserved. www.crsp.uchicago.edu.

Historical average peréentage of total capitalization shows the average, over the last 78 ysars, of the declle market values as a
percentage of the total NYSE/AMEX/NASDAQ calculated each month. Number of companies in deciles, recent markat
capitalization of deciles, and recent percentage of total capitalization are as of September 30, 2003.

Table 7-2 gives the current breakpoints that define the composition of the NYSE/AMEX/NASDAQ |
size deciles. The largest company and its market capitalization are presented for each decile. Table
7-3 shows the historical breakpoints for each of the three size groupings presented throughout this
chapter. Mid-cap stocks are defined here as the aggregate of deciles 3-5. Based on the most recent
data (Table 7-2), companies within this mid-cap range have market capitalizations at or below
$4,794,027,000 but greater than $1,166,799,000. Low-cap stocks inclnde deciles 6~8 and currently
include all companies in the NYSE/AMEX/NASDAQ with market capitalizations at or below
$1,166,799,000 but greater than $330,608,000. Micro-cap stocks include deciles 2-10 and include
companies with market capitalizations at or below $330,608,000. The market capitalization of the
smallest company included in the micro-capitalization group is currently $332 thousand. |

122 SBBI Valuation Edition 2004 Yearbook
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Firm Size and Return

Table 7-2
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ, Largest Company
and its Market Capitalization by Decile

September 30, 2003
Market Capitalization
of Largest Company
Decile {(in thousands) . Company Name
1-Largest ... 5286,638,305 _General Electric Co. .

2 11,366,767 Masco Corp.
3 ) 4,794,027 EOG Resources Inc,

4 . 2,585,084 Toys R Us inc.

5 1,720,858 international Rectifier Cormp.

€ 1,166,799 Thor Industries Inc.
7 795,983 Granite Construction Inc.
8 507,820 Steelcase Inc.
9 . 330,608 Sterling Bancorp
- 10-Smallest 168,414 Ethyl Corp.

Source: Center for Research in Security Prices, University of Chicago.

_ Presentation of the Decile Data

Summary statistics of annual returns of the 10 deciles over 1926-2003 are presented in Table 7-4.
Note from this exhibit that both the average return and the total risk, or standard deviation of annual
returns, tend to increase as one moves from the largest decile to the smallest. Furthermore, the
serial correlations of returns are near zero for all but the smallest two deciles. Serial correlations and
their significance will be discussed in detail later in this chaprer.

Graph 7-1 depicts the growth of one dollar invested in each of three NYSE/AMEX/NASDAQ
groups broken down into mid-cap, low-cap, and micro-cap stocks. The index value of the entire
NYSE/AMEX/NASDAQ is also included. All returns presented are value-weighted based on the mar-
ket capitalizations of the deciles contained in each subgroup. The sheer magnitude of the size effect
in some years is noteworthy. While the largest stocks actually declined in 1977, the smallest stocks
rose more than 20 percent. A more extreme case occurred in the depression-recovery year of 1933, !
when the difference between the first and tenth decile returns was far more substantial. This diver-
gence in the performance of small and large company stocks is a common occurrence.

IbbotsonAssociates 123
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Chapter 7

Table 7-3

Size-Decile Portfolios of the NYSE/AMEX/NASDAQ

Largest and Smallest Company by Size Group

from 1926 101965

Capitalization of Largest Company

{in thousands)

Capitalization of Smallest Company
(in thousands)

Date Mid-Cap Low-Cap  Micro-Cap Mid-Cap Low-Cap Micro-Cap
(Sept 30) - 35 6-8 3-10 3.5 6-8 8-10
1926 $61,490  $14,040 $4305 $14,100 543
1927 $65281  $14,746 84450 815, 311 8 §72
1928 $51,988  $18075 5,074 s1as
1929 $107,085 _ $24,328 $5875 924,480  $5915 128
1930 $67808  $13,050 $3.219 $13,088  $3,.254 $30
1831 $42607_ _ $8,142 $1905 s8222  §1,927 $15
1932 $12431 82,170 8473 8219 84Tt $19
1933 $40298  $7,210 _ $1830 $7280  $1.875 $100
1934 $38,120 96,660 81,669 88,734 _ $1,673 $88
1835 $37,631 86,519 $1.350 36,549 $1,383 $38
1938 $45920  $11,505 _ $2,660 $11,525 82,608 598
1937 . $51750 13801 83500 . B8635 S35 .88
1638 $36102 88,325 82125 . SB372 82745880
1939 $35,784 _ $7,367 $1,697 $7,389 __ $1,800 g5
1940 $31,050  $7.990 $1,851 $8.007  $1,872 $51

1941 $31744 _ $8.316 $2,086 $8335 _ $2087 12
lo42_  So81s5 B0 SIT7y  SBETS  S1788 Sz
1943 $43218  $11,475  $3B47 811,480  $3903 _  $3%5
1944 $4621 _ $13088 $4800 813068  $4812 $308
1945 $55.268  $17,325 $6.413 $17.575  §6,428 $225
1946 $79,158___ $24,192 __ $10013 $24,199__ $10,051 %820
1947 $57,830  $17,735 et
1948 $67,238 _ $19575 87,313 . sTB4
1549 $55506  $14,549 85037 _  $14577  $5108 $are
1950 - 65881 18,675 $6,176 $18,750 6,201 '$303
1851 $e2517 | $22,750 $7.567 .. 322,850 87,598 8688
1852 $o7.935 _S$25452 | BBd28 ... B55%2  Sedso . .B4%0
1853 308595 25374 S8158 | $25305  smiss | | 8450
1954 ®125834  $20645  $8484 | $20707 SB43  8463
1955 $170820  $41,445  $12,353 $41,681  $12,366 $553
1856 .. .5183434 48,805 13481 .. 340885 $13S24 81,122
1957 $192851  S47pS8  $138e4 843509 $13848  9e25
1958 $195083 T's48871  $13816 $550
1958 $2s3pea  Se422i SIS0 | 964372 | 819548

1950 $245202  $61485  $19,344 851,528 $19,385

181 ..52%m201 | S7o.08B  Sa8Se2 579422 823813 | 82455

o2 | SoS04% Smses | $las | 9143 $1am s1018

1963 $30B438  S71,848 523818 §71971 823522 $298

1964 8344033 879,343 $25,504 $79508 25,595 . $223

1985 $363758 884479  $28,365 $84,500  $28,375 ' $250

Source: Center for Research in Security Prices, University of Chicago.
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Table 7-3 (ontinued)
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ

Largest and Smallest Company by Size Group

from 1966 to 2003

Capitalization of Largest Company Capitalization of Smaliest Company
fin thousands) fin thousands)
Date Mid-Cap Low-Cap  Micro-Cap Mid-Cap Low-Cap Micro-Cap
{Sept 30} 35 -8 810 35 6-8 8-10
1986  $399,455 = $99, 578 _$34,884 $99,835  $34, 868 e §§§1
1967 $459 A70 $1 17,985 _ 542 267 e $1_1_8_,§§9 $42,31 3 3381
‘L 9§_8 $528 325 31 49 251 R $60 351 $150,128  $80, 397 $392
1868 $517 452 $144,770 _..854213 3145884 $54, 280 . §2 119
1870 $380,246 $94,025 $29,910 $84,047  $28,816 5822
971 ggg S17__ §1i5.5_.‘?:4_0_ — $45,571 . $145,673  $45,589 $BSS
1972 §545211 _ §139547 946,728 $189,710  $45,757 $1,081
1873 3424 584 $94 308 $28,501 _. 595,378 $29,806 s_:‘,_gl
1974 w__$§44.01 3 $75,272 $22,475 $75,853  $22,4B1 $444
1875 $465,763 $96,854 $28,140 $07,266  $28,144 $340
1876 $551,071  $118,184 $31 987 $116,212  $32,002 $564
1877 $573,084  $135,804 $38,182 - $137,323 $39,254 $513
1878 $572,987 $1 59,778 _ $48,621 $180,524 346,829 $830
1879 $661,336  $174,480 $49,088 $174,517 848,172 $948
1980 §$754,562 $184,012 $48,671 $184,241 $48,953 $549
1981 $954,665 $259,028 _S§ri,218 $261,059  §71,288 $1,448
1982 $762,028 $205580 _$54 875 $206,535  $54,883 $1,080
1983 ___§1 200,680  $352,688 $103,443 $352,944 $103,530 $2,025
1984 $1,088972 }31 4,850 $90,419 $315,21 4 $90,659 $2,093
1985 $1,432,342  $367.413 $93,810 $358,248  $94,000 $780
1988 $1,857,821  $444,827 $109,956 $445,648 $109,975 $708
1_9_82 . $2,059,143  $467,430 $112,035 $458,848 $112,125 $1.277
1988 $1,857,926  $420,257 $94 268 $421,340  $94,302 $608
1989 $2,147,608  $480,975 $100 285 $483,623 $100,384 . 398
1990 $2,164,185  $472,003 $93,627 $474,085  $83,750 $132
1981 $2,129,883  §457,958 . $B7,55q _— $458,858  $87,733 $278
1982 $2,428,671  $500,348 $103,352 $501,050  $103,500 10
1883 $2,711,068  $808,520 $137,945 $508,825  $137,987 .
1904 $2,487,073 ,._3501 552 81 49,435 _ $602,552 $149, 532 $598
1985 $2,783,761  §583,178 $158,011 $654,018  $158,083 $39
jl_g_pf _ M§3,150,635 $783,377 __w$1 85,188 $763,812  $185,326 $1,043
jggz__ - .§3,511,132 $818,299  $230,472 $321 028 $230,554 . _“_,?;‘}QQ_
1998 $4,218, 707 $834,264 $253 329 $835 727  $2583, 338 . §1,§Zl
1909 $4, 281 741 $875, 308 $218 336 o $875 582 $218 368__“__“ $1 502
2000 $4,1 43 902 $840, 000 $1 92, 598’ $840 730 $1 92,721 $1,462
2001 $5,252,083 $1,114,782 $289,275 $1,115,200 $270,391 $443
2002 $5,012.705 $1,143,845  $314,042  $1,144432 $314174  $501
"$330,508  $1.167.040 $330797  $a32

2008 4,754,027 $1,186,789

Source: Center for Ressarch in Seturity Prices, University of Chicago.
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Table 7-4
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ, Summary Statistics of Annual Returns
1826-2003

Geometric Arithmetic Standard Serial
Decile Mean Mean Deviation Correlation
1-Largest J98%  11.4%  18.40% b.os
2 108 132 2212 0.03
3 o122 13B 200 D02
4 L 14 e 283 02
5 oS 14.9 27.18 ~0.02
6 . LT 183, 2812 003
7 ] ns a8 30 . o0t
5 T 188 3880 004
9 . y R a8 smes 008
10-Srmaflest 13.3 21.7 4505 0.15
Mic-Cap, 3-5 - na. 142 |10 002
lowCap, 68 . my. . 157 =88 008
Mico-Cap 8-10 127 %eo. | m;ss | oos
NYSE/AMEX/NASDAQ
Total Value-Weighted Index 10.1 121 20.46 0.03

Source: Center for Ressarch in Security Prices, University of Chicago.

Aspects of the Firm Size Effect

The firm size phenomenon is remarkable in several ways. First, the greater risk of small stocks does
not, in the context of the capital asset pricing model (CAPM), fully account for their higher returns
over the long term. In the CAPM, only systematic or beta risk is rewarded; small company stocks
have had returns in excess of those implied by their betas.

Second, the calendar annual return differences between small and large companies are serially
correlated. This suggests that past annual returns may be of some valus in predicting future annual
returns. Such serial correlation, or autocorreladon, is practically unknown in the market for large
stocks and in most other equity markets but is evident in the size premia.

Third, the firm size effect 15 seasonal. For example, small company stocks outperformed large
company stocks in the month of January in a large majority of the years. Such predictability is sur-
prising and suspicious in light of modern capital marker theory. These three aspects of the firm size
effect—long-term rerurns in excess of systematic risk, serial correlation, and seasonaliry—will be

analyzed thoroughly in the following sections.
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Graph 7-1

size-Decile portfolics of the Low-, Micro- and
Total Capitalization Stocks
1828-2003

Year-end 1825 = $1.00
$20,000

< of Investments in Mid-

NYSE/AMEXINASDAQ: Wealth Indice!

$11,443.29

$10,000 | LRI . ,
' i : "4 $5,410.40

R AEVE DL AT LR b MIciD-02p j o Lk §4,265.03

. B .

It't'-lil‘lllltl‘l)‘l

W :
Hnnlln]lnunn'un Tt
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ll’ll‘lv.llll'll;l.l;
1835 1945 1955 1985
Source: Centter for Research in Securlty Prices, University of Chicago.
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Long-Term Returns in Excess of Systematic Risk

The capital asset pricing model (CAPM) does not fully account for the higher returns of small com-
pany stocks. Table 7-5 shows the returns in excess of systemaric risk over the past 78 years for each
decile of the NYSE/AMEX/NASDAQ. Recall that the CAPM is expressed as follows:

k, =r, +(B, xERP)

Tzble 7-5 uses the CAPM to estimate the rerurn in excess of the riskless rate and compares this esti-
mate to historical performance. According to the CAPM, the expected return on a security should
consist of the riskless rate plus an additional return to compensate for the systematic risk of the secu-
rity. The return in excess of the riskless rate is esrimated in the context of the CAPM by multiplying
the equity risk premium by B (beta). The equity risk premium is the return that compensates investors
for taking on risk equal to the risk of the market as a whole {systematic risk).? Beta measures the
extent to which a security or portfolio is exposed to systematic risk.® The beta of each decile indi-
cates the degree to which the decile’s return moves with that of the overall market.

A beta greater than one indicates that the security or portfolio has greater systematic risk than
the market; according to the CAPM equarion, investors are compensated for taking on this additional
risk. Yet, Table 7-5 illustrates that the smaller deciles have had returns that are not fully explainable
by their higher betas. This return in excess of that predicted by CAPM increases as one moves from
the largest companies in decile 1 to the smallest in decile 10. The excess return is especially pro-
nounced for micro-cap stocks (deciles 9-10). This size-related phenomenon has prompted a revision
to the CAPM, which includes a size preminm. Chapter 4 presents this modified CAPM theory and
its application in more detail.

This phenomenon can also be viewed graphically, as depicted in the Graph 7-2. The security
market line is based on the pure CAPM without adjustment for the size premium. Based on the risk
(or beta) of a security, the expected return lies on the security market line. However, the actual his-
toric returns for the smaller deciles of the NYSE/AMEX/NASDAQ lie abova the line, indicating that
these deciles have had returns in excess of that which is appropriate for their systematic risk.

2 The equity risk preminm is estimated by the 78-year arithmetic mean return on large company stocks, 12.41 percent, less
the 78-year arithmetic mean income-rerurn component of 20-yzar government bonds as the historical riskiess rate, in this
case 5.23 percent. (It is appropriate, howeves, to march the marurity, or duration, of the riskless asset with the investment
horizon.) See Chapter § for more detail on egnity risk premium esumation.

3 Historical betas were calculared using a simple regression of the monthly portfolio (decile) total returns in excess of the
30-day U.S. Treasury bill total raturns versus the S&P 500 total retrns in excess of the 30-day U.S. Treasury bill,

January 1926-Decembsr 2003. See Chapter 6 for more detail on beta estimation.
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Table 7-5

Long-Term Returns in Excess of CAPM Estimation for Decile Portfolios of the NYSE/AMEX/NASDAQ

1826-2003

Estimated  Size Premium

M e Sy ——c oy -y gD Tr——

D Sy P F VPV u ottt

et e bt 1 2 < S bt

9

10-Srallest

Mid-Cap, 3-5

Low-Cap, 5-8

Micro-Cap, 8-10

Arithmetic
Mean
Beta* Retumn
g _d1Asm
L0 1318%
110, 1a78%
118 1443%
1.16 14.91%
18 882w,
123 _1ES% .
1.28 18.54%
134 11.76%
141 21.73%
112 14.16%
122 1557%
1.36 18.98%

*Betas are estirmated from monthly portiolio total returns in excess of the 30-day U.S. Treasury bill total raturn versus the S&P

500 total returns in excess of the 30-day U.5. Treasury bill, January 1328-December 2003.

~Historical riskless rate is measured by the 78-year arithinetic mean income return component of 20-year government bonds

{5.23 percant).

tCalculated in the context of the CAPM by muitiplying the e

ity risk pramium by beta. The equity risk premium is estimated by

the arithmetic mean total raturn of the S&P 50D (12.41 percent) minus the arithmetic mean income retum component of 20-year

govemment bonds (5.23 percent) from 1925-2008.

Graph 7-2

Security Market Line versus Size-Decile Portfolios of the NYSE/AMEX/NASDAQ

1826-2003

10 _J

Arlithmelic Mean Retuin

0.0
Beta

i i
02 04

1
1.6

Source: Canter for Ressarch in Security Prices, University of Chicago (decle data).
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Further Analysis of the 10th Decile

The size premia presented thus far do a great deal to explain the return due solely to size in publicly
traded companies. However, by splitring the 10th decile into two size groupings we can get a closer
look at the smallest companies, This magnification of the smallest companies will demonstrate
whether the company size to size premia relationship continues to hold troe.

As previously discussed, the method for determining the size groupings for size premia analysis
was to take the stocks traded on the NYSE and break them up into 10 deciles, after which stocks
traded on the AMEX and NASDAQ were allocated into the same size groupings. This same method-
ology was used to split the 10th decile into two parts: 10a and 10b, with 10b being the smaller of
the two. This is equivalent to breaking the stocks down into 20 size groupings, with portfolios 19
and 20 representing 102 and 10b.

Table 7-7 shows that the partern continues; as companies get smaller their size premium increas-
es. There is a noticeable increase in size premium from 10z to 10b, which can also be demonstrated
visually in Graph 7-3. This can be useful in valuing companies that are extremely small, Table 7-6
presents the size, composition, and breakpoints of deciles 102 and 10b. First, the recent number of
companies and rotal decile market capiralization are presented. Then the largest company and its
market capitalization are presented.

Breaking the smallest decile down lowers the significance of the results compared to results for
the 10th decile taken as a whole, however. The same holds true for comparing the 10th decile with
the Micro-Cap aggregation of the 9th and 10th deciles. The more stocks included in a sample the
more significance can be placed on the results. While this is not as much of a factor with the recent
years of data, these size premia are constructed with data back to 1926, By breaking the 10th decile
down into smaller components we have cut the number of stocks included in each grouping. The
change over time of the number of stocks included in the 10th decile for the NYSE/AMEX/NASDAQ
is presented in Table 7-8. With fewer stocks included in the analysis early on, there is a strong pos-
sibility that just a few stocks can dominate the returns for those early years.

While the number of companies inclnded in the 10th decile for the early years of our analysis
is low, it is not too low to stll draw meaningfu] results even when broken down into subdivisions
10a and 10b. All things considered, size premia developed for deciles 102 and 10b are significant and
can be used in cost of capital analysis. These size premia should greatly enhance the development of

cost of capital analysis for very small companies.

Table 7-6

Size-Decile Portfolios 10a and 10b of the NYSE/AMEX/NASDAQ,
Largest Company and its Market Capitafization

September 30, 2003

Recent Decile  Market Capitafization
Recent Number  Market Capitalization of Largest Company Company
Decile of Companies in thousands} | (in thousands) Name
02 L B STEe g DL Ssead  BwiCom.
10b 1,158 $£54 867,824 $05,328 Mesa Royalty Trust

Note: These numbers may not aggregate to equal decile 10 figures.
Source: Center for Research in Security Prices, University of Chicagoe.
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Table 7-7
Long-Term Returns in Excess of CAPM Estimation for Decile Portfolios of the
NYSE/AMEX/NASDAQ, with 10th Decile Split

1526-2003
Reafized - Estimated Size Premium
Arithmetic Return in Return in (Return in
Mean Excess of Excess of Excess of
Beta* Return  Riskiess Rate™ Riskiess Ratef CAPM)

Thagest 091 11.43% 821%  654% -0.34% ;

) 1,04 13.18% 794%  7.44% 0.50%

110 1378% B.55% 7.88% 0.67% i

113 14.43% _ 9.20% 8.08% 1.11% i

1.18 14.91% 9.68% 8.32% 1.36% '
118 15.32% 10.09% 8.50% 1.53%
1.28 15.55% 10.42% 8.85% 1.57%

128 16.684% 11.42% 9.16% 2.25% ;

134 17.78% 12.53% 8.83% 2.90% |

142 19.93% 14.70% 10.20% 4.50% 5

10b-Smatlest 140 25.08% 19.85% 10.03% 9.82% ’
Mid-Cap, 3-5 1.12 14.16% 8.83% 8.02% 0.81%
Low-Cap, 68 1.22 15.87% 10.44% B.74% 1.70%
Micro-Cap, 8-10  1.36 18.98% 13.75% 9.74% 4.01%

“Betas are estimated from monthly portfolio total retums in excess of the 30-day U.S. Treasury bill total return versus the S&P
500 total returns in excess of the 30-day U.S, Treasury bill, January 1828-Decamber 2003, :
"gxsztgrical riigess rate is measured by the 78-year arithmetic mean income retum component of 20-year government bonds
.23 percent).

tCalculated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premium is estimated by
the arithmetic mean total rsturn of the S&P 500 (12.41 percent] minus the arithmetic mean income return component of 20-year

governrent bonds (5.23 percent) from 1928-2003.

Graph 7-3
Security Market Line versus Size-Decile Portfolios of the NYSE/AMEX/NASDAQ, with 10th Decile Split

1826-2003

Arithmelic Mean Hetum

T
0.4 0s 0.8

Beta Sourze: Certer for Ressarch i Secunity Prices, Universlty of Chicago (decile dats).
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Table 7-8
Historical Number of Companies for NYSE/AMEX/NASDAQ Decile 10
Sept. Number of Companies
1828 52F
1830 72
1940 ) 78
1950 e 100
1950 109
1970 BS5
1850 585
1980 1,814
2000 1527
2003 1,724

*The fewest number of companies was 49 in March, 1826
Source: Center for Research in Security Prices, University of Chicago.

Alternative Methods of Calculating the Size Premia

The size premia estimation method presented above makes several assumptions with respect to the
market benchmark and the measurement of beta. The impact of these assumptions can best be exam-
ined by looking at some alternatives. In this section we will examine the impact on the size premia
of using 2 different market benchmark for estimating the equiry risk premia and beta. We will also
examine the effect on the size premia study of vsing sum beta or an annual beta.*

Changing the Market Benchmark

In the original size premia study, the S&P 500 is used as the market benchmark in the calculation of
the realized historical equity risk premium and of each size group’s beta. The NYSE total value-
weighted index is 2 common alternative market benchmark used to calculate beta. Table 7-9 uses this
market benchmark in the calculation of beta. In order to isolate the size effect, we require an equity
risk preminm based on a large company stock benchmark. The NYSE deciles 1-2 large company
index offers a mutually exclusive set of portfolios for the analysis of the smaller company groups:
mid-cap deciles 3-5, low-cap deciles 6-8, and micro-cap deciles 2-10. The size premia analyses using
these benchmarks are summarized in Table 7-9 and depicted graphically in Graph 7-4.

For the entire period analyzed, 1926-2003, the betas obtrained using the NYSE total value-
weighted index are higher than those obtained wsing the S&P 500. Since smaller companies had
higher betas using the NYSE benchmark, one would expect the size premia to shrink, However, as
was illustrated in Chapter 5, the equity risk premium calculated using the NYSE deciles 1-2 bench-
mark results in a value of 6.40, as opposed to 7.19 when using the S&P 500. The effect of the
higher betas and lower equity tisk premium cancel each other out, and the resulting size premia in
Table 7-9 are slightly higher than those resulting from the original study.

4 Sum bera is the method of beta estimarion described in Chaprer 6 that was developed to better account for the lagged
reaction of small stocks to market movements. The sum beta methodology was developed for the same reason thar the
size premia were developed; small company betas were too small to account for all of their excess rerurns.
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